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Abstract: Organic semiconductors have potentials for a broad range of applications; however, it is difficult to be 
integrated with traditional inorganic material to meet the need of further application. Based on low-temperature 
silicon nitride (SiNx) deposition technique, here we demonstrate a hybrid structure fabricated by directly depositing 
high-quality SiNx on organic polymer film Poly[2-(2',5'-bis(2"-ethylhexyloxy)- phenyl) -1,4-phenylene vinylene] 
(BEHP-PPV). Stacked BEHP-PPV/SiNx hybrid structures with different periods are obtained and their optical 
properties are systematically characterized. Moreover, a group of BEHP/PPV embedded SiNx micro-disk is 
fabricated and amplification of spontaneous emission (ASE) is observed under optical pumping, further confirming 
that the gain properties of BEHP/PPV are well preserved. Our technique offers a platform to fabricate 
organic/inorganic hybrid optical devices compatible with integrated components. 
 
 
1. Introduction 
Recent research and progress of organic semiconductor has sprouted interest in the fields of organic LED and LET 
[1-3], organic lasers [4-8], organic sensors [9], and organic telecommunication devices [10,11]. Organic 
semiconductors have many novel optoelectronic properties, such as ultra-high photoluminescence efficiency, high 
gain, and tunability, among their broad fluorescence spectrum, making them suitable as laser materials [12]. 
Especially, conjugated polymers, one kind of organic semiconductors, own desired features of simple fabrication and 
lost-cost, while it can be adapted to fabricate devices easily using solution process techniques such as spin-coating 
and ink-jet printing [13]. The advantageous optical gain properties and fabrication flexibility of conjugated polymer 
make it appealing to be combined with passive materials to fabricate active components compatible with photonic 
integrated circuits (PICs) [14], which is an essential issue for building fully on-chip integrated systems. Over the past 
decades, on-chip organic/inorganic hybrid devices have been demonstrated for different applications, for instance, 
hybrid organic/inorganic lasers and silicon-polymer modulators [15-17]. 
Considering material properties and fabrication technique, silicon nitride (SiNx) is a promising material as 
inorganic component for hybrid devices. SiNx has been widely used in the complementary metal-oxide-
semiconductor (CMOS) industry as electrical and chemical isolation [18]. Furthermore, SiNx is transparent from 
visible to near-infrared spectral region, making it a high performance solution for PICs [19-21]. Commonly, SiNx can 
be deposited with conventional techniques including low-pressure chemical vapor deposition (LPCVD) and plasma-
enhanced chemical vapor deposition (PECVD) [22], but high deposition temperature may conflict with many 
applications related to materials that are not able to survive in high temperatures of hundreds degrees Celsius [18,23]. 
Recently, inductively coupled plasma chemical vapor deposition (ICP-CVD) technique has been developed to grow 
SiNx film under ultra-low temperature [24-26]. In our previous work, we have reported that a high quality SiNx film 
with thickness up to 2 μm can be achieved in a single growth process under ultra-low temperature circumstance [26], 
which shows great potential for active passive hybrid photonic integration [27, 28]. 
In this work, we fabricate a hybrid structure consisting of stacked SiNx layer and BEHP-PPV spin-coating film 
using ultra-low temperature SiNx deposition technique in ICP-CVD. Here, we have succeeded to deposit high quality 
SiNx with thickness of up to 380 nm directly on spin-coating BEHP-PPV film while optical properties of the hybrid 
structure have been measured. The results confirm that the activity of BEHP-PPV is well preserved after the whole 
fabrication process. Moreover, we fabricate multi-layer micro-disks with different radius containing a 367-nm-thick 
SiNx layer on BEHP-PPV film on the basis of the hybrid structure, in which amplified spontaneous emission (ASE) 
is observed during the measurement of the multi-layer micro-disk. Our work provides a new strategy for constructing 
hybrid light-emitting polymer/SiNx platform which could be applied in integrated photonics.  
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4. Conclusion 
We have fabricated an organic/inorganic hybrid structure consisting of spin-coating BEHP-PPV film and SiNx layer. 
During the whole fabrication processes, activity of BEHP-PPV in the hybrid structure shows no degradation. 
Typically, saturation gain coefficient of DPS sample can be up to 32 cm-1. Then we fabricate six groups of multi-
layer hybrid micro-disks with different radius on the basis of such hybrid structure and ASE is observed when the 
micro-disks are pumped by nanosecond laser pulses. Thus, optical properties of BEHP-PPV still maintain stable in 
the hybrid structure and the micro-disk, which indicates that the organic/inorganic hybrid structure could provide a 
new platform for constructing novel hybrid integrated components in many photonic applications. 
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